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DISCLAIMER 

This document has been prepared by Northwest Hydraulic Consultants Ltd. in accordance with 
generally accepted engineering and geoscience practices and is intended for the exclusive use and 
benefit of the client for whom it was prepared and for the particular purpose for which it was 
prepared.  No other warranty, expressed or implied, is made. 

Northwest Hydraulic Consultants Ltd. and its officers, directors, employees, and agents assume no 
responsibility for the reliance upon this document or any of its contents by any party other than the 
client for whom the document was prepared.  The contents of this document are not to be relied 
upon or used, in whole or in part, by or for the benefit of others without specific written 
authorization from Northwest Hydraulic Consultants Ltd. and our client. 
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EXECUTIVE SUMMARY 

From August 5th – 10th, 2013, 4,200 metric tonnes of washed and screened spawning gravel was 
placed in the Campbell River, at Site 7. Site 7 is located downstream of the BC Hydro (BCH) John Hart 
Generating Station, between the right bank and downstream end of First Island. Since 2006, this was 
the third gravel placement project at Site 7, thus it is referred to as Site 7-III. 

The purpose of the project was to increase the available spawning habitat for Chinook salmon and 
other riverine species. The constructed spawning platform has an undulated surface, with large 
boulders placed at grade to provide hydraulic cover for spawning salmon. The constructed platform 
is approximately 120 meters long, and ranges from 25 meters wide at the upstream end to 13 
meters at the downstream boundary, with a surveyed area of approximately 2,100 m2. Based on the 
assumption of one spawning pair of Chinook salmon per 10 m2 of gravel platform (Burt, 2004), this 
project supplies spawning habitat for 210 pairs of Chinook. 

Funding for this project was supplied by BCH’s Fish and Wildlife Compensation Program (FWCP), 
Campbell River Salmon Foundation (CRSF), and the Department of Fisheries and Oceans’ (DFO) 
Recreational Fisheries Conservation Partnerships Program (RFCPP). Additionally, in-kind services 
were provided by the DFO and the CRSF. Engineering services, project management, construction 
supervision, and reporting were provided by Northwest Hydraulic Consultants Ltd. (NHC); 
construction by Upland Excavating Ltd.; environmental monitoring and site security by A-Tlegay 
Fisheries Society; traffic management and safety co-ordination by Domcor Health, Safety & Security 
Inc.; and, tree trimming by Timberwolf Tree Service.  
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1 INTRODUCTION  

In a natural river system, gravel is continually removed and replaced through natural river 
processes. However, in the lower Campbell River system, natural gravel transport from the upper 
river has been blocked since the construction of the BC Hydro (BCH) John Hart Generating Facility in 
the late 1940s. Gravel is in a low supply in the lower Campbell River and suitable spawning habitat 
for Chinook salmon is significantly depleted. Strategic placement of spawning gravel for Chinook 
salmon in historically important areas of the mainstem Campbell River is a cost effective method to 
increase the availability of spawning habitat. It has been widely recognized that placement of 
spawning gravel in the mainstem Campbell River will be required regularly and continually, as 
determined by spawning habitat inventories and monitoring (Burt, 2004). Two similar placements 
were implemented at Site 7 in 2006 and 2009 (Site 7-II).  

In 2006, the Campbell River Gravel Committee, now the Campbell River Salmon Foundation (CRSF), 
implemented a large gravel placement project at Site 7, which was historically well used by Chinook 
for spawning, but had become inadequate due to the scouring of spawning gravel. Screened and 
washed gravel, sized to be relatively stable during moderately high flows and functional for Chinook 
spawning, was placed with heavy equipment (Anderson, 2007) (BCRP 06.CBR.08). The project had 
minimal impacts on water quality and public use of the area, and resulted in 1,600 m2 of quality 
spawning habitat. Two months after the completed construction, over 350 Chinook, 150 Coho, and 
60 chum were counted spawning on the new platform (Anderson, 2007). 

The CRSF continues to strive for the eventual goal of reaching the Chinook escapement targets and 
habitat spawning area identified in Burt & Burns (1995), by promoting artificial gravel placement 
projects in the Campbell River. In 2007/2008, NHC was retained by the CRSF to design three Chinook 
spawning platforms downstream of the John Hart Generating Station (NHC, 2008) (BCRP 07.CBR.01). 
During the 2013/2014 funding cycle, the CRSF applied for funding, through BC Hydro’s Fish and 
Wildlife Compensation Program (FWCP) (FWCP 13.CBR.06), to construct a spawning platform at Site 
7 (Site 7-III).  

Significant milestones for this project were: assembling the project team; preparing the Safety Plan 
and the Environmental Management Plan; constructing the platform; restoring the staging area and 
access paths, and completing the documentation requirements. 

The project resulted in 4,200 metric tonnes (mt) of graded and washed Chinook spawning gravel 
being introduced into river, creating a surveyed spawning area of approximately 2,100 m2. Based on 
the biostandards of 10 m2 for each spawning pair of salmon (Burt, 2004), it is expected that up to 
210 pairs may use this gravel platform.  

The total cost of the project was approximately $173,316, resulting in approximately $41.26 per 
metric tonne, or $85.53 per cubic meter of placed spawning gravel. 
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2 GOALS AND OBJECTIVES 

The main objective on this project was to increase available spawning habitat for Chinook salmon in 
the Campbell River by installing a significant amount (4,200 mt) of spawning gravel into the river. 
Although the gravel gradation, water depth, and velocity were optimized for Chinook salmon during 
typical spawning conditions, this project will also benefit other species, including trout, pink salmon, 
and chum. 

3 PROJECT AREA 

The project is located on the lower Campbell River, near Campbell River, BC. More specifically, Site 7 
is located between the right bank of the river and the downstream end of First Island (Figure 1). The 
downstream extent of the constructed platform is located just below the John Hart Generating 
Station Helipad. 

4 METHODS 

The project design was completed in by NHC in 2008 (NHC, 2008). The Site 7-III project began in the 
spring of 2013 and was completed, including final reporting, in November, 2013. The project was 
segmented into the following phases:  

 Design 

 Planning 

 Construction and Environmental Monitoring 

 Reporting 

4.1 DESIGN 

In 2007/2008 NHC worked with the BC Ministry of Environment (MoE), DFO, and CRSF to determine 
three gravel placement sites (including Site 7) on the Campbell River. A numerical model for the 
Campbell River was created using the River 2D program, which was in turn used to estimate flow 
velocity, shear velocity, and flow depth for the existing and design conditions. This data was then 
used to determine the stable gravel size for each of the three spawning platforms. Once the 
optimum gravel size was determined, gradation distributions and specifications, along with 
construction recommendations were given for each site (NHC, 2008). 

4.2 PLANNING 

The project was funded by BC Hydro’s FWCP grant (13.CBR.06), DFO’s RFCPP grant, and the CRSF.  
The Prime Contractor for construction was selected through an invitation to tender process that 
involved three local qualified contractors. Upland Excavating Ltd. (Uplands) was selected as the 
Prime Contractor. Uplands’ subcontractors included: 

 A-Tlegay Fisheries Society (environmental monitoring and site security) 

 Domcor (Health, Safety & Security) 

 Timberwolf Tree Service (project arbourist and danger tree specialist) 
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NHC provided project management, engineering, and construction supervision for the project. DFO 
provided biological support, and project logistics support.  

Prior to construction, a detailed safety plan was prepared, which was reviewed and approved by BC 
Hydro’s Natural Resource Specialist (NRS). 

 A generator outage was coordinated with BC Hydro, three weeks prior to the in-stream work, to 
mitigate risks associated with unscheduled flow increases at the John Hart Generating Facility.  

The DFO and CRSF coordinated with local media to inform the public of the upcoming work and 
notify trail users of scheduled detours.  

4.3 CONSTRUCTION 

Project construction took place from August 6th to 9th, 2013.  

The Elk Falls trail was detoured around the work zone during construction. Signs were placed to 
indicate the trail closures and detours. A-Tlegay personnel were present to explain detours to the 
public and control access to the work zone.  

The John Hart helipad was used as the staging area for the project. On August 6th, the traffic barriers 
were removed to allow for vehicle access to the staging area. A ramp from the helipad to the river 
was constructed at the same location as the 2006 and 2009 projects. The ramp was capped with 
crushed rock to limit the amount of sediment tracked into the river. 

Spawning gravel delivery began in the early afternoon on August 6th. The gravel was hauled from the 
Upland pit to the staging area via end-dump trucks and tandem axel truck and pups. The gravel was 
then loaded into a 30 tonne Terex articulating rock truck using a Cat 330 excavator, where it was 
backed down the ramp and dumped into the river. A Komatsu PC228 excavator was used to 
construct an access road in the river in the upstream direction near the right bank using the 
spawning gravel. Two 600 mm diameter temporary culverts were installed near the lower end of the 
access road to lower the water level between right bank of the river and the spawning gravel access 
road.  

Natural and previously placed river boulders from the 2006 and 2009 projects were salvaged from 
the river bed as the access road was developed further upstream. The boulders were stockpiled 
along the edge of the river for later placement as habitat boulders. The articulating truck backed 
progressively further upstream as the access road developed.  Once the road stretched 
approximately 120 meters upstream, the excavator began to work its way back to the access ramp, 
spreading the spawning gravel to the final grade and placing the salvaged boulders on the spawning 
platform surface.  

Upon completion of the spawning platform, the culverts were removed from the river, the ramp 
deactivated and the trail was restored. The deactivated ramp was hand seeded with a native grass 
mix, and then covered with brush and hay to control soil erosion. Silt fences were also installed to 
control erosion, and to limit public access. Approximately 50 tonnes of top soil was used to restore 
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the helipad, which was then hydroseeded. The vehicle barriers between John Hart Road and the 
helipad were returned to pre-project locations.  

Traffic Control Personnel (TCPs) were brought onto the project team on August 7th to improve safety 
at the John Hart Road and Gold River Highway intersection by reducing public traffic speeds and 
directing the turning project gravel delivery trucks. The TCP involvement ended on August 8th when 
the gravel delivery was completed. 

4.4 ENVIRONMENTAL MONITORING 

All machines were inspected for leaks each morning, and machines working in the river were 
equipped with Environmentally Friendly Lubricant (EFL). Best Management Practices (BMPs) were 
followed to minimize environmental risks. 

River turbidity was monitored by A-Tlegay Fisheries Society for the duration of the in stream work. 
Water samples were taken from three locations far enough downstream to ensure adequate mixing 
(130 m, 150 m, 180 m). Radio contact was kept between the environmental monitor and 
construction supervisor. If the turbidity increased above pre-determined thresholds, the 
construction supervisor was notified, and in stream work was slowed until the turbidity returned to 
an acceptable level. The environmental monitoring report is attached in Appendix E. 

 

5 RESULTS  

4,200 metric tonnes of graded and washed gravel was placed at Site 7-III to create a spawning pad 
with an approximate top area of 2,100 square meters (overall extents approximately 2,500 square 
meters). The spawning pad reaches approximately 120 meters upstream from the access ramp 
location. The width and elevation of the spawning platform range from 25 m and 13.4 m, 
respectively, at the upstream end, to 13 m and 12.6 m at the downstream end.  

Existing natural and previously placed boulders were salvaged from the river bed and placed on the 
final spawning pad grade to create hydraulic complexity, in turn providing shelter for fish.  

A record survey was conducted of the completed project. The 2013 survey was compared to the 
2011 conditions (NHC, 2012).  

According to estimates outlined by Burt, this spawning platform provides habitat for approximately 
210 pairs of spawning Chinook salmon (2004). The stability of the spawning platform is dependent 
upon the discharges from the generating facility. The specific gradation that was used for this 
spawning platform was designed to remain stable during low and moderate flows up to 225 m3/s; 
higher flows are expected to cause gravel mobilization (NHC 2008) (BCRP 07.CBR.01). 

The total cost of the project was $173,316. This cost includes planning, construction, and reporting. 
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6 DISCUSSION 

Gravel is continually removed and replaced through natural river processes. Since the construction 
of the John Hart Generating Facility, gravel has been in a limited supply in the lower Campbell River 
and suitable spawning habitat for Chinook salmon has been significantly decreased.  The Site 7 area 
was historically well used by Chinook for spawning, but had become increasingly armoured with 
boulders as natural gravel mobilised away from the site (Burt, 2004). 

In 2006 and 2009, the CRSF implemented similar gravel placement projects at Site 7 (Site 7 and Site 
7-II). Screened and washed gravel, sized to be relatively stable during moderately high flows and 
functional for Chinook spawning, was installed with heavy equipment. The 2006 project resulted in 
1,600 m2 of spawning habitat with low impacts to the river, water quality, fish habitat and public use 
of the area. Only two months after construction (fall of 2006), DFO staff swimming the river counted 
350 Chinook, 150 Coho, and 60 Chum spawning on the new gravel platform (Anderson, 2007).  

In 2009 an additional 4,200 metric tonnes of gravel was installed to extend the Site 7 placement 
further upstream. The Site 7-II 2009 work resulted in 2,000 m2 of new spawning habitat (NHC, 
November 2010).  

In November 2009 and January 2010 flow releases in the Lower Campbell River reached 
approximately 390 m3/s and 400 m3/s, respectively, for approximately one week duration each. 
These flows considerably exceeded the 260 m3/s peak design flow for the spawning platforms. 
During the 2009/2010 winter much of the Site 7 and Site 7-II gravel was scoured and transported 
downstream to the vicinity of Second Island (NHC, March 2010). Much of the mobilised gravel is still 
suitable for Chinook spawning in its new location near Second Island (Dave Ewart pers. comm., 
2010). 

Due to the success of the 2006 Site 7 project and other similar projects in the Campbell River, the 
CRSF continues to support the artificial gravel placement projects with the eventual goal of reaching 
the Chinook escapement targets and habitat spawning area identified in Burt (2004). Since 2006, 
this project (2013) marks the third gravel placement for Site 7. 

As with the previous gravel introductions, it is expected that the gravel placed at the 2013 Site 7 site 
will be mobilized over time. The lower Campbell River should be continually monitored to track the 
movement of sediment in the reach, and to determine when additional gravel placement projects 
are required. 
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7 RECOMMENDATIONS 

The following recommendations are based on the experience and observations drawn from past 
projects and this project at Site 7-III.  

1. Inspect the access ramp area after floods and periodically (every one to two months) to ensure 
there are no bank stability or erosion issues. Additional measures may be required if there are 
erosion or sedimentation issues. 

2. The silt fence installed above and below the trail, on the access ramp, should be removed in the 
summer of 2014. This will have allowed adequate time for the slope to vegetate and stabilize. 

3. The biological monitoring program for the Campbell River gravel projects should be continued, 
and potentially expanded. As a minimum, annual snorkel swim surveys should be continued to 
document Chinook spawning usage, and any additional benefits for fish. 

4. A gravel monitoring program should be considered. Techniques may include same line surveys, 
erosion chains, aerial photos, and other monitoring techniques.  The program should annually 
report changes to the lower Campbell River. This program, in addition to an adaptive 
management approach, should be applied to replenish the gravel pad when predetermined 
thresholds have been reached. 

5. Developing sediment transport model should considered. The purpose of the model would be to 
analyze the rate of gravel transport, downstream effects, input rates, and other factors. The 
gravel monitoring program should be used to verify the model. 

6. A feasibility study for a bulk gravel loading program for the lower Campbell River system should 
be considered. The sediment transport study results should be used to adapt the bulk loading 
program.  
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Photo 1: Komatsu PC 228 Mobilization 

 

Photo 2: Upstream Trail Closure 



 

 

 

Photo 3: Downstream Trail Closure 

 

Photo 4: Access Ramp Construction 

 



 

 

 

Photo 5: Access Ramp Grading 

 

Photo 6: Completed Access Ramp 



 

 

 

Photo 7: Gravel Delivery and Staging Area 

 

Photo 8: Access Road Construction with Culverts 



 

 

 

Photo 9: Access Road Construction, Upstream Progression 

 

Photo 10: Spawning Pad Construction 

 



 

 

 

Photo 11: Deactivated Access Ramp 

 

Photo 12: Reactivated Canyon View Trail 



 

 

 

Photo 13: Post Project Helipad Conditions 

 

Photo 14: Completed Spawning Pad, Looking Upstream 



 

 

 

Photo 15: Completed Spawning Pad, Looking Downstream
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Performance Measures

Using the performance measures applicable to your project, please indicate the amount of habitat anticipated to be restored/enhanced for each of the specified areas (e.g. riparian, 
tributary, mainstream).  The same table will be used in the final report to summarize project results.

Performance Measures – Target Outcomes

Project Type
Primary habitat benefit targeted 
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Impact Mitigation

Fish passage technologies Area of habitat made available to 
target species

     

Drawdown zone revegetation/
stabilization

Area turned into productive habitat      

Wildlife migration improvement Area of habitat made available to 
target species

     

Prevention of drowning of nests, 
nestlings

Area of wetland habitat created outside 
expected flood level (1:10 year)

     

Habitat Conservation

Habitat conserved – general Functional habitat conserved/replaced 
through acquisition and management

     

Habitat conserved - general Functional habitat conserved by other 
measures (e.g. riprapping)

     

Designated rare/special habitat 
(subset)

Rare/special habitat protected      
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Performance Measures – Target Outcomes - Continued

Project Type
Primary habitat benefit targeted 

of project (sq.m.)
Primary Target Species
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Maintain or Restore Habitat forming process

Artificial gravel recruitment Area of stream habitat improved by 
gravel placement

     

Artificial wood debris 
recruitment

Area of stream habitat improved by 
LWD placement

     

Small-scale complexing in 
existing habitats

Area increase in functional habitat 
through complexing

     

Prescribed burns or other 
upland habitat enhancement for 
wildlife

Functional area of habitat improved      

Habitat Development

New habitat created Functional area created         

Other
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A project to rehabilitate a spawning bed on the Campbell River won’t have to wait long for positive results.

“The fish coming in the fall will use this spawning bed right away,” said Martin Buchanan volunteer chairman of
the Campbell River Salmon Foundation which is spearheading the First Island Chinook Spawning Gravel
Placement Project.

The foundation will lead the placement of spawning gravel on the upper Campbell River near the John Hart
Dam Generating Station between Aug. 6-10. A ramp will be built into the river from the helicopter pad on the
road into the generating station at the grassy area before the parking lot entrance. Spawning gravel will be
placed using an excavator in an area of the river near the upper island across from the public parking lot.

Gravel trucks will deliver loads to be placed by heavy equipment. Due to safety concerns, access to the river
upstream of the project will be restricted to swimming, tubing and kayaking. Traffic signage will be in place to
ensure the safe and efficient movement of pedestrians, trucks and local traffic.

The Canyon View Trail will remain open, however, users will be re-routed to the John Hart Generating Station
road around the worksite.

The project will restore areas historically used by Campbell River chinook providing an additional 2,000 square
metres of spawning habitat. It is enough habitat to support 150-200 pairs of returning adults.

Much of the lower Campbell River is lacking the gravel qualities and quantities that chinook prefer. Gravel that
existed historically has been washed downstream with the flood flows over the past 60 years.

With no new gravel able to move from the upper watershed naturally due to the placement of three dams and
reservoirs, spawning habitat needs to be replenished through periodic additions.

The ultimate goal is to support 4,000 adult chinook, based on historical escapements and habitat capacity of
the river and estuary.

“The whole idea is to rebuild the chinook back to historic levels,” Buchanan said.

Gravel replacement is an ongoing necessity on the Campbell River.

Previous projects have been completed on other sites in the river in previous years, including in the Elk Falls
canyon.

“It’s an ongoing project,” Buchanan said.

The gravel is screened and washed before being loaded at the gravel pit. This reduces the potential for silt
downstream during replacement. Environmental monitors are on site to monitor water quality and operations
to ensure minimum impacts.

All equipment will be clean, with only environmentally-friendly lubricants used.

The access site will be deactivated and replanted.

The project is being led by the Campbell River Salmon Foundation partnering with the Fish and Wildlife
Restoration Program – a BC Hydro initiative to address issues on watersheds with BC Hydro facilities – BC
Parks and Fisheries and Oceans Canada.

 
Find this article at: 
http://www.campbellrivermirror.com/news/217997571.html
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1.0 Introduction 
 
Gravel recruitment to the lower Campbell River has been virtually eliminated since the 

construction of the John Hart Dam fifty years ago. After the gravel supply was cut off, 

the gravel substrate in the river gradually eroded away, reducing the available salmon 

spawning habitat and impacting the Chinook salmon recruitment in the Campbell River 

system. 

 
The most effective method to increase available spawning habitat is to place gravel in 

strategic areas where spawning occurred historically and where natural river morphology 

will allow the gravel to be stable during regular annual high flow events. Based on work 

by Burt (2004), Site 7 has been identified as a historic area for Chinook spawning. 

 
The Campbell River Salmon Foundation holds a BC Hydro Fish and Wildlife 

Compensation Program grant to construct a 2,000 m2 gravel spawning area. The gravel 

placement at Site 7 will provide habitat for an additional 200 pairs, and will likely be 

utilized by chum and coho salmon as well. 

 
This Environmental Management Plan (EMP) document identifies the environmental 

aspects and mitigation measures for the Campbell River Mainstream Spawning Gravel 

Placement 2013 – First Island Site 7 construction project which is scheduled to be 

completed in August 2013. 

 
2.0 Project Description 

 
2.1 Work Activities 

 
The duration of the project is expected to be a maximum of five (5) days. The proposed 

staging area for the equipment, materials, and crew is at the John Hart Dam helicopter 

pad off John Hart Road, see Photo 1 (below) and the site sketch in Appendix A. The 

proposed access ramp to the river is on the BC Hydro property alongside the BC Hydro / 

Elk Falls Park property line. 

 
The specific construction tasks for this project include: 

 

 

 Temporarily relocating the concrete barriers at the helicopter pad to 

facilitate equipment access. 

 Constructing an access ramp to the river (the impact area will be 

approximately 10m x 40m), including installing a 0.2 m thick paving layer of 

angular rock to control erosion and sedimentation, see Photo 2 for the ramp 

location. The existing conifer trees will be placed to the side to be replanted 

upon deactivation of the access road. If Scottish broom is found on site, it will 

be bagged and disposed of at the landfill. 

 Installing the gravel salmon spawning pad in the river. The area of the pad will 

be approximately 2,000 m2 and the volume will be approximately 2000 m3. 

 Deactivating the road by re-establishing the pre-project slope grades. 

 Restoring the trail to pre-project conditions. 
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 Removing residual gravel from the helicopter pad to prevent problems with the 

lawn maintenance operations (ie. the lawnmower hitting the gravel). Topsoil will 

be added to the site to repair damage to the surface. Hydroseeding will be applied 

to disturbed areas on the helicopter pad 

 Revegetating the access ramp impact footprint with native vegetation such as 

alder, maple, ferns, and salmon berry. Planting will take place in October, to 

negate the need for watering. A silt fence will be installed, post construction, to 

control sedimentation from the embankment. 

 Positioning the concrete barriers at the helicopter pad to pre-project locations. 

 
 

 
Photo 1. The helicopter pad in the distance is located between John Hart Road and the 

Campbell River. 



4  

 
Photo 2. Proposed access ramp right-of-way. 

 
2.2 Proposed Work Schedule 

 
The available work window is August 1st to August 15th, 2013, and the work is scheduled 

to be started August 6th and completed by August 10th, 2013. The work should take 

approximately 5 days if good weather conditions prevail. 

 
2.3 Equipment 

 
The following equipment, which may contain petroleum products or other harmful and 

polluting substances in on-board tanks and/or hydraulic systems will be used on site: 

 
 excavators (2) 

 off-road articulating haul trucks (1) 

 gravel trucks and pups (~4) 

 pickup trucks (~6) 
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3.0 Potential Environmental Impacts 
 
The environmental concerns for this project are the potential for introducing petroleum 

products into the soil or river, and introducing suspended sediment above the maximum 

allowable limits to the river. The equipment and construction activities will also generate 

dust and noise pollution, but these should not be a significant factor because the site is 

relatively isolated from commercial or residential settings. Work times will be limited to 

daylight hours. 

 
4.0 Mitigation 

 
Mitigation measures that will be used to reduce the environmental risk are as follows: 

 

 

 Oil, fuel and other petroleum products will be managed as outlined in 

Section 4.1 

 Hydraulic excavator and the articulating rock truck working in and 

around the river will use ‘environmentally friendly’ biodegradable 

hydraulic oil. 

 All equipment will be clean and free of surface grease and off-site soil 

before being mobilized to the site. 

 All harmful or polluting substances will be contained to prevent impact 

to soil and/or watercourses 

 Total suspended solids (TSS) and turbidity will be monitored both 

upstream and downstream of the work site, see Section 6.0. 

 All soil that is visibly contaminated or has a distinctive hydrocarbon 

odour will be temporarily stockpiled on a 10 millimeter (minimum) 

polyethylene membrane and covered with polyethylene until sampling 

and analysis confirms the method of disposal. 

 The environmental monitor will be consulted as soon as possible if 

contaminated soils are discovered. 

 The BC Hydro Area manager will be notified in the event of any 

spills to ground or water. 

 Stockpiles and spoil areas will be on BC Hydro property, or elsewhere 

with property owner’s permission, away from any watercourses 

including drainage ditches. 

 The work site will be cleaned up and secured at the end of each work 

day. 

 All wastes generated by activities related to this project will be placed in 

labelled containers appropriate for the waste generated, and moved to a 

secure site for storage and/or disposal. 

 Waste materials will be removed and disposed of in accordance with the 

BC Hydro Waste Management Standards, BC Waste Management Act, 

BC Special Waste Regulations (B.C. Reg. 63/88) and Transportation of 

Dangerous Goods Act and Regulations. 

 All refuse and wastes including domestic garbage will be placed in 

designated containers and removed from site daily to reduce the 

potential hazards of bears and other wild animals in the area. 
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 The park trail will be restored to existing conditions. 

 Disturbance to the riparian vegetation will be minimized, and disturbed areas such as 

the access ramp footprint will be replanted with native vegetation such as alder, 

maple, ferns, and salmon berry. 

 All gravel will be removed from the helicopter pad at the end of the project to prevent 

problems with the lawn maintenance operations (ie. the lawnmower hitting the 

gravel). Topsoil will be added to the site as required to repair damage to the surface. 

Grass seed will be applied to disturbed areas on the helicopter pad. 

 The concrete barriers at the helicopter pad will be re-positioned to pre-project 

locations. 

 All activities will be conducted in an environmentally responsible manner. 

 
4.1 Oil and Fuel 

 
The operation of machinery for this project will require the use of fuels, lubricating oils 

and hydraulic fluids. Spills and leaks during construction can adversely affect terrestrial 

and aquatic environments if not managed properly. A fully stocked spill kit will be 

located on site to deal with any spills or leaks. To reduce the risk and the impact of spills: 

 
1) The oil spill response plan will be implemented (Appendix B). 

2) The hydraulic excavator and articulating rock truck working in and around the river 

will use ‘environmentally friendly’ biodegradable hydraulic oil. 

3) All machinery employed will be inspected for leaks or worn hoses, fittings and all 

repairs will be made prior to access onto the site, and at least once daily while on site. 

4) Oil sorbent sheets and/or containers will be placed under leaking vehicles and 

equipment immediately upon discovery. 

5) Adequate containment will be provided for fuel and oil products. 

6) Fuel and storage for equipment used on site will meet or exceed provincial guidelines 

and requirements (refer to the Summary of Environmental Standards and Guidelines 

for Fuel Handling, Transportation and Storage, BC Ministry of Environment, Lands 

and Parks, Second Edition, 1995). No fuel will be stored on site. 

7) All clean-up materials and equipment, including sorbent pads, booms and leak proof 

waste containers, will be readily available on site in the quantities required for the 

type of equipment being used. Waste containers will be labelled appropriately and 

stored in a secure location, protected from weather until disposal and removal can be 

arranged. 

8) Any waste oil or materials will be removed from the site as soon as possible in 

accordance with Transportation of Dangerous Good requirements and the B.C. 

Special Waste Regulations. 

9) Equipment will be stored at night minimum 30 m from the edge of the river. 
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5.1 Responsibilities 
 
The site supervisor for each component will be responsible to ensure that this EMP has 

been reviewed and is understood by all personnel involved with the project. 

Environmental issues shall be covered in pre-job and tailboard meetings with the crew to 

ensure that environmental risks have been identified and adequately addressed. All 

contractors will be issued a copy of the EMP and asked to read and understand it. The 

contractors will also be asked to read and sign the Contractor Orientation Record 

(Appendix 3) prior to the commencement of each session. The contractor will ensure that 

his staff read and understand the EMP. Any changes to the work plan shall be brought to 

the attention of the Site Supervisor and Environmental Monitor so that the EMP can be 

updated. 

 
The Site Supervisor will notify the Environmental Monitor in advance of each session at 

the site. 

 
Any environmental incidents will be brought to the immediate attention of the Site 

Supervisor and Environmental Monitor as well as the BCH Area Manager. The 

Contractor is responsible to ensure that all contract staff are adequately trained and 

equipped to deal with potential environmental incidents related to their work. Any 

concerns with regard to preparedness for environmental incidents should be brought to 

the attention of the Environmental Monitor prior to starting work. 

 
The Environmental Monitor will visit the site as required to monitor and observe the 

environmentally sensitive aspects of the project. In addition, the Monitor will conduct a 

site visit prior to the commencement of the project, during the shut-down stages of the 

project, and as required during any of the key stages of the project. It is the responsibility 

of the Project Manager or Site Foreman to notify environmental staff of these key events. 

The Environmental Monitor will have the authority to stop or alter construction work if 

there is potential for harm to the environment. The Environmental Monitor will be 

responsible for quality assurance of the site environmental control measures and their 

effectiveness. The Environmental Monitor will also perform the following tasks 

throughout the duration of the project: 

 
 Ensure all mitigation measures contained within are appropriately implemented; 

 Review work plans to ensure the conditions of the EMP are met, and to make 

recommendations to address any deficiencies; 

 Attend Project related meetings; 

 Inventory contents of Emergency Spill Response Kits, and ensure they are 

appropriately stocked and maintained; 

 Inspect site machinery for oil leaks prior to mobilization on-site, and ensure leaks 

are repaired prior to machinery entering work area; 

 Assist in spill cleanup if necessary; 

 Monitor work activities as required and prepare a summary report; 
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 Contact the Site Foreman in the event of an environmental incident or 

development of unforeseen site conditions with potential for serious 

environmental degradation. 

 
6.0 Water Quality Monitoring 

 
The Environmental Monitor will be on site for the duration of the project to monitor the 

sediment levels. If sediment concentrations increase to levels that meet the predetermined 

upper threshold, work will stop until sediment levels drop to acceptable levels. If weather 

conditions are contributing to increased sediment levels appropriate sediment control 

measures will be required. 

 
Water quality will be monitored immediately upstream, and 100 m downstream of the 

construction site. The following turbidity values (provided by DFO) will be used as the 

threshold for this work. If water quality exceeds this value, work will cease until water 

quality is below these values and/or work practices will be altered. 

 
Turbidity – the preferred target is less than 20 NTU above background for the 

duration of construction. 

 
7.1 Site Security 

 
The work site must be secured from public access. The following items will be 

addressed: 

 
 Secure work area from public access, including all dangerous areas. 

 Mark all potentially dangerous areas with signage to indicate the hazards. 

 Remove and/or secure all valuables at the end of each work day to reduce the risk of 

vandalism and theft. 

 Remove all refuse and wastes, including domestic garbage, to reduce the potential 

hazards of bears and other wild animals in the area. 
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Appendix A 
 

 

Site Sketch 
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Appendix B 

Oil and Chemical Spill Emergency Response Plan 

Campbell River Mainstream Spawning Gravel Placement 2009 

- First Island Site 7 - 
 

Incident 
 
If a spill of fuel, oils, lubricants or other harmful substances occurs, the following 

procedures will be implemented. 
 

 

B.C. Hydro Spill Response Steps 
 

1. Ensure Safety 
2. Stop the Flow (When Possible) 

3. Secure the Area 

4. Contain the Spill 
5. Notify/Report (PEP 1-800-663-3456) 

6. Clean-Up 
 

(circumstances may dictate another sequence of events) 
 
 

1. Ensure Safety 

 
 Ensure personal/public, electrical and environmental safety 

 Wear appropriate Personal Protective Equipment (PPE) 

 Never rush in, always determine the product spilled before taking action 

 Warn people in immediate vicinity 

 Ensure no ignition sources if spill is of a flammable material 

 
2. Stop the Flow (when possible) 

 
 Act quickly to reduce the risk of environmental impacts 

 Close valves, shut off pumps or plug holes/leaks, set containers upright 

 Stop the flow of the spill at its source 

 
3. Secure the Area 

 
 Limit access to spill area 

 Prevent unauthorized entry onto site 
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4. Contain the Spill 

 
 Block off and protect drains and culverts 

 Prevent spilled material from entering drainage structures (ditches, culverts, drains) 

 Use spill sorbent material to contain spill  

 If necessary, use a dike or any other method to prevent any discharge off site 

 Make every effort to minimize contamination      

 Contain as close to the source as possible  

 
5. Notify/Report 

 
 Notify appropriate Site Supervisor or alternate of incident (provide spill details) 

 Inform BC Hydro Staff (Plant Manager and NRS) 

 When  necessary  the  first  external  call  should  be  made  to  (see  spill  reporting 

requirements): Provincial Emergency Program (PEP) 1-800-663-3456 (24 hour). 

 Provide  necessary  spill  details  to  other  external  agencies  (see  spill  reporting 

requirements). 

 Complete a BC Hydro Environmental Incident Report (EIR) available on the BC 

Hydro intranet site (http://w3.bchydro.bc.ca/env_incident_rpt/index.htm). 

 
B.C. Hydro Spill Reporting 

 

Substance Amount  Reportable 

Externally  

(PEP 1-800-663- 

3456) 

Reportable 

Internally 

Oils > 100 litres 

 
Any amount into 

water 

 
Any amount off 

BC Hydro property 

PEP 

 
PEP, DFO & 

MELP 

 
MELP & Local 

Authority 

EIR 

EIR 

 
EIR 

Special Wastes 
 

 oil with > 50 

PPM PCB 

 
 corrosive 

 
 hazardous 

 
 
 
> 1 litres 

 
 

> 5 kilograms 

 
> 5 litres 

 

PEP 

PEP 

 
PEP 

 

EIR 

EIR 

 
EIR 

Media Involved Any Incident -  EIR 

Note:  If in doubt as to whether or not to report a spill, err on the side of caution 
and report the spill. 

http://w3.bchydro.bc.ca/env_incident_rpt/index.htm)
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Emergency Contacts 
 
 

BC Hydro Managers 
Neal Dermody (Area Manager) 250-850-5909 (PAX 25909) 

Cell: 250-304-8365 

Rob Gill (Maintenance and Operations Manager) 250-850-5903 (PAX 25903) 
Cell: 250-203-3035 

Rob Kelly (Maintenance and Operations Manager) 250-850-5913 (PAX 25913) 
Cell: 250-203-2513 

Kim Cox (Environmental Field Services Manager) 604-528-7723 (PAX 77723) 
Cell: 604-314-9198 

 

BC Hydro Environmental Contacts 
Eva Wichmann  (Natural Resource Specialist) 250-850-5971 (PAX 25971) 

Cell: 250-202-5971 

Ian Dodd  (Natural Resource Specialist)                       250-755-7166  
             Cell: 250-202-0462 

Bill Poirier (BC Hydro Environmental Coordinator) 604-528-1949 
Cell: 604-818-1563 

 

Project Management 
Martin Buchanan  (Project Manager – Campbell 
River Salmon Foundation) 

250-923-8507 
Cell:778-348-8507 

Clint Seinen (Project Engineer – nhc) 250-754-6425 
Cell:250-713-4102 

Graham Hill (Project Engineer – nhc) 250-758-6425 
Cell 250-668-5544 

Shannon Anderson (Project Biologist – DFO) 250-286-5807 
Cell: 250-830-7949 

Shane Pollard / John Duncan (Environmental 
Monitor – Atlegay Fisheries Society) 

250-287-8868 
Cell:250-203-4806 (SP), 250-203-6455 (JD) 

 

Spill Reporting and Emergencies 

 
Provincial Emergency Program (PEP) – 24 hour spill reporting 1-800-663-3456 

Vancouver Island Control (VIC) - 24 hours  250-701-4611 

(PAX24611) 

City of Campbell River (any spill to water) 

Dogwood Operations Centre: 250-286-4033 (M-F, 8am – 4pm) 

Emergency After Hours Number: 250-287-7444 

 
Other Contacts 
Steve Watson (BC Hydro Public Affairs) 250-755-4795 (PAX 24795) 

Mike McCulloch (Ministry of Environment– 
Fisheries) 

250-751-3100 

Kevin Telfer (Ministry of Environment – Habitat) 250-751-3222 

Jennifer Peters (City of Campbell River) 250-286-5741 
Cell: 250-203-2692 

Brent Blackmun (BC Parks) 250-337-2406 

Mark Stuart (prime contractor - Upland Excavating) 250-286-1148 
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6. Clean-Up 

 
All equipment and/or material used in clean-up (e.g. used sorbents, oil containment 

materials etc.) must be disposed of in accordance with BC Ministry of Environment 

Lands and Parks (MELP) requirements. 

 
 Accidental spills may produce special wastes (e.g. material with > 3% oil) and 

contaminated soil.  All waste disposal must comply with the B.C. Special Waste 

Regulations and the Waste Management Act. The environmental monitor will 

assist in compliance with MELP regulations. 
 

 

 Waste sorbent material may not be disposed of in a landfill without prior approval 

from MELP 

 
 Contaminated soil must be treated and dealt with as required on a site-specific 

basis and must comply with the requirements of the B.C. Contaminated Sites 

Regulations (B.C. Reg. 375/96). 
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BC Hydro Spill Reporting 
 

Notification Chart 
 

Spill Observer 
 
 
 
 

Facility Manager or Delegate 
 
 
 
 
 
 

all spills to water  all spills off 
Hydro property 

oil spills 
>100 litres on land 

oil spills 
<100 litres on land 

 

 
 
 
 

PEP 
1-800-663-3456 

 
DFO (604) 666-3500 

PEP (spills > 100 litres) 
1-800-663-3456 

 
BC MOE 

PEP (spills > 100 litres) 
1-800-663-3456 

 
submit EIR 

submit EIR 

 
submit EIR 

 
submit EIR 

 

 
 

Table 1: List of externally reportable quantities for commonly used substances 
 

Product Quantity 

Class 2.1 – flammable gas (e.g., propane) 10 kg or 10 min. 

Class 2.2 - non flammable gas (e.g., SF6, CO2) 10 kg or 10 min. 

Class 3 - flammable liquids 100 litres 

Class 8 - corrosive liquid acids and caustics (e.g., battery acid) 5 kg or litres 

Class 9 – environmentally hazardous (e.g., PCB's, used ethylene glycol) 1 kg or litre 

Oil & Waste Oil 100 litres 

Other Substances (e.g., new antifreeze, power-wash water) 200 kg or litres 

Pesticides & Herbicides 1 kg or litre 
 

Note:  All spills to water are reportable. If in doubt as to whether or not to report a spill, err on the side 

of caution and report the spill. 



 

Contractor Environmental Orientation Record File No. 280.2 
 

The Contractor Environmental Orientation Record (CEOR) shall be completed for all contract  
work involving an environmental component, as specified by Generation’s Environmental 
Management System Procedure 3.6 Contractor and Supplier Management. The Generation 
Contract Representative is responsible for ensuring that the environmental requirements of the 
work are reviewed with the Contractor before work is started, and that a record of the discussion 
is documented on the CEOR. The form must be signed by both the Contract Representative and 
the Contractor. By signing the CEOR, the Contractor indicates he/she has been advised of the 
environmental requirements of the contract. In field situations, compete two (2) copies of the form 
(one for the Contractor and one for BC Hydro records) or photocopy the form. The CEOR shall be 
filed with the Contract documents. 

 
 

Date: 
 

Facility (circle one)   JHT LDR SCA PUN ASH JOR PH SY 

1. Project Information 

Project Title: Campbell River Mainstream Spawning Gravel Placement – First Island Site 7-III 

Project Description:  Chinook spawning platform construction in the Campbell River 

Project Location: Downstream end of First Island in the Campbell River 

2.  Contractor Information (if applicable) 

Company Name: 

Company Address: 

Site Contact/Representative Name: 

Tel. #: Cell #: Home#: E-mail: 

3.  Environmental Management Plan / Environmental Practices   Review the environmental issues and requirements of the work 
as specified in the Environmental Management Plan (EMP) or Environmental Practices (EP). 

Is there an EMP or EP for the work?  Yes.  NA 

Have the environmental requirements been reviewed with the contractor and the contractor’s staff? 
(Use the checklist below to guide discussion) 

 Yes.  NA 

Environmental Issues Environmental Protection 
Requirements 

Discussed NA 

Soil erosion / compaction   

Vegetation disturbance or removal   

Generation and disposal of hazardous 
substances 

  

Generation and disposal of waste   

Spill of hazardous substances   

Fuel and flammable storage   

Dust generation / other air emissions   

Water quality – erosion and siltation   

Fish and Aquatic  - Habitat alteration, 
disturbance or loss 

  

Wildlife and Bird – Habitat Alteration, 
Disturbance or Loss 

  



 

 

Disturbance to Heritage Resources / 
Archeological Sites 

  

Visual Impacts / Noise Concerns   

Property Considerations   

Disruption of Recreation Use   

Public Safety Concerns   

Do the tools and equipment meet the 
requirements? 

  

5. Permits and Approvals Information   Ensure the necessary environmental permits and approvals relating to the work have 
been obtained prior to starting work. 

Are environmental notifications, permits, licenses or approvals required?  


 
Yes 

 


 
NA 

List applicable regulatory requirements and permit reference numbers. . 

 
 
 

Have the permits, licenses and approvals obtained and / or checked?  Yes  NA 

6.  Emergency Response Plan / Oil and Chemical Spill Response Plan 

Has the Emergency Response Plan been discussed?  Yes  NA 

Has the Oil and Chemical Spill Response Plan been discussed?  Yes  NA 

Are there spill kits available on location?  Yes  NA 

Where are the spill kits located? 

7.  Environmental Incident Reporting  Ensure the Contractor is aware of BCH EIR system. 

Environmental Incident Reporting Procedures discussed?  Yes  NA 

8.  The undersigned has been briefed on the environmental requirements of the work as detailed above. 

 
 

Signed: Contractor Date:      

 
 

Counter-signed: BC Hydro Contract Date:      

Representative 

 
Additional Comments: 
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1 INTRODUCTION 
 
The construction of the John Hart Dam on the Campbell River in 1947 altered 
important Chinook (Oncorhynchus tshawytcha) spawning habitat. Natural 
recruitment of gravel needed for maintaining spawning habitat has not been 
possible for over 60 years. It has been documented by Burt (2004) that site 7, 
located downstream from the tailrace on the right bank, was a historic spawning 
ground. In August 2013 the Campbell River Salmon Foundation and the BC 
Hydro Fish and Wildlife Compensation Program (FWCP) funded the Site 7 gravel 
placement project  
 
In 2006, the first spawning gravel placement project took place on site 7. In the 
years following Chinook were observed utilizing the new spawning habitat, and in 
2009 additional gravel was added to increase the area. The gravel placed was 
sized to provide suitable spawning, as well as a platform stable to about 200 
cubic meters per second. The John Hart Generation Station has a maximum 
discharge of about 122 cubic meters per second (cms), with a further 4cms 
spilled through the canyon section.  The Campbell River Water Use Plan 
(implemented November 2012), and its precursor, the Campbell River Interim 
Flow Management Strategy (CRIFMS-1998-2012) prescribe a flow regime to 
reflect a more natural hydrograph for the system.  Spawning flows are generally 
expected to target 100-125cms, however spill events are sometimes required to 
manage the reservoir levels, especially during large storms, and rain on snow 
events. Spillway releases in November 2009 (350cms) and again in January of 
2010 (390cms) vastly exceeded the discharge modelled for gravel stability and 
resulted in erosion of the gravel from the site.  The high flows caused the gravel 
to be displaced further downstream, just upstream of the entrance to Second 
Island channel, where it remains today. Chinook have since been observed using 
the site as spawning habitat.  In 2013 gravel was added at Site 7 to replace the 
relocated gravel.    
 
A-Tlegay Fisheries Society was contracted for two components of the gravel 
replacement project:  

(1) Trail safety and security 
(2) Environmental Monitoring 

The trail safety and security component employed three A-Tlegay technicians.  
The responsibilities included pre-construction set up, flagging work zones 
restricted to public, fencing detour trails, ensuring the safety of the trail users 
during construction.   
 
The responsibilities of the environmental monitor are outlined in the 
Environmental Management Plan (EMP), prepared by Northwest Hydraulics 
Consultants (NHC).  The environmental monitoring included monitoring the 
turbidity of the river downstream of the worksite, inspecting and insuring that the 
trucks and construction equipment follow the standards stated in the EMP.  The 
environmental monitor was ultimately responsible for slowing or suspending 
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activities if turbidity levels approached values above 20 NTU or if there was a 
potential spill or leak from equipment that may have posed a risk to the 
environment. 
 
2 PRE-CONSTRUCTION PHASE 
 
2.1 CONTRACTOR MEETING 
 
On July 23, 2013 a meeting was conducted between project engineers (Clint 
Seinen, Graham Hill- nhc), Upland Excavating and A-Tlegay to discuss and 
review the requirements of the EMP. 
 
2.2 CONSTRUCTION EQUIPMENT 
 
The equipment that was used on site included: 
 

 Excavators (2) 

 Off-road articulating haul trucks (1) 

 Gravel trucks and pups (~4) 

 Pickup trucks (~6) 
 
All machines were inspected for leaks, signs of wear and that the proper 
“environmental friendly” oils were used in machines that will be working in and 
around the river. 
 
2.3 ENVIRONMENTAL HAZARD EQUIPMENT 
 
A spill kit was located on site at all times to deal with any spills or leaks as 
required. Spill kits were located in the machines working on site and at the 
designated muster station.  Before any work had begun the project engineer 
reviewed the Oil and Chemical Spill Emergency Response Plan on site with all 
contractors and ensured they were familiar with all procedures and locations of 
spill kits. 
 
Due to extreme fire conditions, there were three water backpacks located at the 
muster station.  There were also fire extinguishers in all construction vehicles.  
 
2.4 SITE SECURITY AND TRAIL SAFETY 
 
Prior to the start of the gravel placement the site was secured for public safety.  
The Canon View trail normally runs directly along the river and through the 
construction area.  An alternate trail along with snow-fencing was constructed to 
detour trail users up and around the construction site.  Informational signs such 
as “Trail Closed”, “Detour”, and arrows for guidance were placed appropriately. 
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3 GRAVEL PLACEMENT PHASE 
 
3.1 EQUIPMENT INSPECTIONS 
 
The machines used near or in stream were an excavator and an articulated rock 
truck. Each morning before work commenced all machinery was inspected to 
ensure that the environmental requirements were being met.  All machines used 
environmentally friendly oil and showed no signs of prior leaks.     
 
All refuelling of machinery took place away from any environmentally sensitive 
areas. Fuel was accessed from a tidy tank in one of the Upland pick-up trucks 
brought onsite daily – no fuel was stored onsite outside of the work day.  The 
project was completed with no reported leaks or spills from machinery at any 
time on site during the project.  
 
All of the gravel trucks were inspected for large rocks that could be caught in and 
around the wheels before leaving the site.  This was to prevent gravel debris 
from dislodging once the trucks have left the site. 
 
3.2 WATER QUALITY MONITORING 
 
3.2.1 METHODS  
 
Water quality monitoring took place Aug 6th to 9th during the construction of the 
access ramp and gravel placement into the river.  Turbidity was measured 
consistently throughout the workday (07:00 – 17:00) with an Orbeco-Hellige 
TB200 portable turbidity meter while machinery was working in and around the 
stream.  Turbidity was monitored because there is a risk of causing chronic 
excessive cloudiness due to increased sediment in the water from a disturbance 
on surrounding land or in the stream.   Turbidity levels were managed by the 
environmental monitor according to the Impact assessment model for clear water 
fishes exposed to conditions of reduced water clarity by Newcombe (2003), 
based on a work day with instream activities for about 7hrs/day.   
 
The environmental monitor analyzed water samples from 3 sites before 
construction commenced, and hourly (or more frequently if water appeared more 
turbid) until end of day.  The designated sample sites were located approximately 
150 m (Site 1), 130 m (Site 2), and 180 m (site 3) downstream of the gravel 
placement site. Site 1 was located in the main channel of flow.  Site 2 was 
located toward the right bank out of the main channel of flow. Site 3 was located 
the furthest from the construction in the main flow (Figure 1).  If a sample 
analyzed resulted in a reading of greater than 25 NTU, the monitor instructed any 
operating machines to slow down or halt until another sample could be analyzed 
and demonstrate that the turbidity returned to an acceptable level.  For safety 
precautions there was always someone downstream with a throw-bag while 
samples were being taken. 
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Figure 1.  Environmental monitoring sites 1,2, and 3 

3.2.2 RESULTS 
Operations for the project occurred daily from 0700-1700. 
 
Day 1 (August 6, 2013) 
 
On August 6, 2013 in stream construction began around 13:00 and samples 
were taken hourly starting at 13:25. Measurements remained relatively low 
ranging from 0.23–5.31 NTU (Figure 2).  Construction for this day concluded at 
16:15 hours. 

 1 2 
3 

Gravel Placement Site 7 
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Figure 2. Turbidity measurements taken in Campbell River at 3 sites during Site 

7 gravel placement, Day 1, August 6th, 2013 
 
Day 2 (August 7, 2013) 
 
On the morning of August 7, the first sample was taken at 07:20 hours before 
construction started; initial readings were less than 0.25 NTU.  Next samples 
were taken at 08:25 hours, after construction started, and showed no results 
above 18.14 NTU.  During construction water was visibly more turbid.  At 09:15 
the sample analyzed from Site 2 had a turbidity level of 22.55 NTU and triggered 
more frequent monitoring. At 09:50 three samples were taken two minutes apart 
from Site 2 resulting in 33.52 NTU at 09:50, 24.36 NTU at 09:52, and 11.57 NTU 
at 09:54. The project engineer was notified of the increased turbidity levels, 
although levels dropped shortly thereafter. Measurements at 10:30 hours from 
Site 2 and 11:30 from Site 1 also resulted in readings approaching NTU levels of 
concern, however, shortly after work was stopped for lunch break. The samples 
for the remainder of the day remained below 20 NTU (Figure 3).    
 

 
Figure 3. Turbidity measurements taken in Campbell River at 3 sites during Site 

7 gravel placement, Day 2, August 7th, 2013. 
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Day 3 (August 8, 2013) 
  
On August 8th, a sample was taken before construction began from all 3 sites 
(range: 0.17-0.20 NTU).  Samples taken at 08:30 hours, following the start of 
construction, remained below 10 NTU.  However, samples taken at all 3 sites an 
hour later (09:30 hours) were above 30 NTU; project engineer was notified and 
construction was slowed.  An additional sample was taken 30 minutes later that 
showed levels had decreased below 30 NTU, but were still of concern above 20 
NTU.  Shortly after, machines took a break and a Site 2 sample taken at 10:26 
hours concluded that the turbidity dropped considerably (2.29 NTU).   
 
Samples analyzed from 11:15 to 12:50 hours remained below the threshold level.  
At 14:15 a sample from site 2 was 32.21 NTU.  The project engineer was 
informed and monitoring was increased. Three additional samples were taken 
from Site 2 at 14:32, 14:41, and 14:48, resulting in measurements of 29.38, 
27.70, and 10.29 NTU. At 15:15 hours, Sites 1 and 2 samples were above 20 
NTU, but returned below 20 NTU in next samples taken at 15:50. A sample taken 
from Site 2 at 16:20 showed that turbidity levels had increased drastically to 
69.66 NTU, but returned to 20.72 NTU 10 minutes later (Figure 4). The project 
engineer was informed of the sudden increase and construction was shut down 
for the end of day. 
 

 
Figure 4. Turbidity measurements taken in Campbell River at 3 sites during Site 

7 gravel placement, Day 3, August 8th, 2013 
 
Day 4 (August 9, 2013) 
 
Baseline readings on August 9 were less than 0.50 NTU.  However, shortly after 
construction started (08:10 hours), samples taken at all three sites were over 20 
NTU.  Additional samples were taken at 08:50 resulting in NTUs of 35.39, 50.56, 
and 40.63. The project engineer was notified immediately of the rise in turbidity 
and the rate of construction was decreased.  At 09:15 hours, after construction 
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was slowed, more samples were taken but results showed that the turbidity had 
continued to increase to levels above 40 NTU.  The project engineer was 
informed again that construction must slow down.   At 09:45 hours the water 
appeared slightly clearer, however, a sample taken from Site 2 was 35.57 NTU.  
Further samples taken from Site 2 at 10:05 and 10:06 were 19.21 NTU and 16.15 
NTU respectively.  As construction continued, at 10:30 hours, Site 2 samples 
indicated that turbidity levels were once again over 20 NTU but had returned to 
values less than 20 NTU during the next readings at 11:20.  
 
The machines completed the in river construction by 11:45 hours; as a result 
NTUs returned to values of less than 1 NTU at all 3 sample sites.  After some 
assessments of the placed gravel, the machine returned into the stream to alter 
some gravel placement for a short duration.  A sample was analyzed shortly after 
(13:00) that resulted in levels less than 1 NTU (Figure 5). 
 

 
Figure 5. Turbidity measurements taken in Campbell River at 3 sites during Site 

7 gravel placement, Day 4, August 9th, 2013 
 
3.3 SITE RESTORATION 
 
The access ramp was restored using coarse woody debris, gravel, boulders and 
a native grass seed. To maintain erosion control, straw was laid and a silt fence 
was constructed at the trail intersection of the access ramp. The existing trail was 
fully restored using a load of crushed fines. When all machines and trucks were 
removed from the helipad, it was returned to pre-construction conditions; 
including replacing topsoil, and hydro-seeding. All trail detours were taken down 
after the machine work was completed. A post construction site visit confirmed 
there was no garbage or materials used during the project, left behind. 
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4 RECOMMENDATIONS 
 
The environmental monitor advises that the following recommendations be 
considered: 
 

1. Site inspections should be continued periodically and following high 
spilling events to ensure that the gravel is holding. 

2. Vegetation restoration should be monitored to ensure growth is restored to 
disturbed areas.   

3. Siltation fences should be inspected regularly throughout the weeks 
following to confirm that they are holding and preventing siltation during 
heavy rainfall. 

4. The effectiveness of the gravel placement should be monitored and 
evaluated based numbers of fish utilizing spawning area of Site 7. 

5. Future projects should continue with this level of turbidity monitoring, it 
was very evident that the instream water quality could quickly change, 
requiring communicating the need for slowdowns to ensure guidelines 
were met. 

6. Continue to require the inspections of the gravel delivery truck tires for 
rocks that may have been picked up. A number of rocks were removed 
from vehicles during the project. 
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6 APPENDICES  
 
6.1 PHOTOS 
 

 
Photo 1.  John Hart Generating Station Helipad pre-construction 
 

 
Photo 2.  Trail closure and detour on upstream end of gravel placement 
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Photo 3.  Trail closure and detour on downstream end of gravel placement 
 
 

 
Photo 4.  Construction phase of gravel placement with turbidity 
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Photo 4. Equipment access to the river was provided by a ‘road’ built above the 
water level with the spawning gravel – the machinery was not in the river. 
Turbidity resulted from gravel placement and machinery walking on top of the 
gravel access  
 

 
Photo 5.  Environmental monitor collecting samples at Site 3 
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Photo 6. Gravel placement completed, large boulders from the site were placed 
to provide varied hydraulics and cover for spawning fish. 
 
 

 
Photo 7.  Siltation fence at bottom of deactivated access ramp 
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Photo 8.  Post construction restoration of helipad 
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6.2 WATER QUALITY DATA 
 

Date Time 
Turbidity 

(NTU) 
Site 1 

Turbidity 
(NTU) 
Site 2 

Turbidity 
(NTU) 
Site 3 

General Comments 

2013-08-06 9:36 0.18     Meter calibration check 

  13:25 0.52 0.23 0.23 Construction start 

  14:20 2.7 2.25 1.59   

  15:20 2.39 4.07 3.88   

  16:15 3.73 5.31 3.9   

2013-08-07 7:20 0.17 0.06 0.24 Baseline sample 

  8:25 18.14 12.5 12.87   

  9:15 14.85 22.55 17.68   

  9:50   33.52   Samples focusing on site 2 

  9:52   24.36   Samples focusing on site 2 

  9:54   11.57   Samples focusing on site 2 

  10:30 14.37 23.25 17.71   

  11:30 20.51 14.83 13.19   

  12:15 3.21 3.59 3.48 Samples taken during lunch break 

  13:00 12.31 15.94 13.73   

  13:50 5.64 9.11 9.03   

  15:00 7.63 7.68 8.03   

  16:10 8.67 14.07 10.27   

2013-08-08 7:30 0.18 0.17 0.2 Baseline sample 

  8:30 5.92 9.85 8.25   

  9:30 33.69 39.36 30.93 
Informed project engineer to slow 

construction down 

  10:00 26.12 26.87 20.61   

  10:26   2.29   Break; machines not operating 

  11:15 17.39 17.54 16.38   

  11:50 21.54 14.4 15.8   

  12:50 12.74 17.41 16.23   

  14:15 18.86 32.21 21.32 
Informed project engineer to slow 

construction down 

  14:32   29.38   Sample of area 2, test for decrease 

  14:41   27.7   Sample of area 2, test for decrease 

  14:48   10.29   Project engineer informed of drop 

  15:15 26.55 19.06 22.46   

  15:50 11.16 11.4 13.94   
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Date Time 
Turbidity 

(NTU) 
Site 1 

Turbidity 
(NTU) 
Site 2 

Turbidity 
(NTU) 
Site 3 

General Comments 

  16:20   69.66   
Informed project engineer to slow 

construction down 

  16:30   20.72     

2013-08-09 7:30 0.33 0.21 0.25 Baseline sample 

  8:10 23.48 25.13 22.84   

  8:50 35.39 50.56 40.63 
Informed project engineer to slow 

construction down 

  9:15 40.84 47.93 34.69 Told to slow down even more 

  9:45 8.75 35.57 23.42   

  10:05 19.21       

  10:06 16.15       

  10:30 9.09 21.7 11.94   

  11:20 5.78 12.6 5.84   

  12:25 0.29 0.5 0.58   

  13:30 0.51 0.67 0.37   
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